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1.0  ABBREVIATED CONTAMINATION ASSESSMENT PLAN FOR SITE A-824 AND 
GEIGER KEY HAWK MISSILE SITE G-01; MONITORED NATURAL ATTENUATION 

SAMPLING PLAN FOR BOCA CHICA HAWK MISSILE SITE B-01 

Tetra Tech NUS, Inc. (TtNUS) has been contracted by the Department of the Navy, Southern Division, 

Naval Facilities Engineering Command (SouthDiv) to perform environmental studies at three sites at 

Naval Air Station (NAS) Key West, Florida.  A Site Assessment at Site A-824 and a Supplemental Site 

Assessment at the Geiger Key Hawk Missile Site G-01 will be performed.  Also included in this Plan is a 

Monitored Natural Attenuation (MNA) Sampling Plan for activities at the Boca Chica Hawk Missile Site B-

01.  This abbreviated Contamination Assessment Plan (CAP) and MNA Sampling Plan was prepared 

under the Comprehensive Long-term Environmental Action Navy (CLEAN) Contract Number N62467-94-

D-0888, Contract Task Order (CTO) Number 0318. 

1.1 SITE HISTORY 

1.1.1 Site A-824 

Building A-824 stands on the north side of NAS Key West, on Boca Chica Key, Florida (Figure 1-1).  The 

site is located in Section 29, Township 67 South, Range 29 East.  Figure 1-2 shows the site layout.  

Building A-824 is located within the boundaries of Solid Waste Management Unit (SWMU) 7.  This 

building was previously used to store supplies and small electrical transformers.  It was also used for 

temporary staging of 55-gallon drums of hazardous waste.  Although no reported release of petroleum 

hydrocarbon contaminants was recorded, fuel contamination identified to the east of the building during 

the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) suggested a possible 

roadside diesel spill (IT, 1994).  Fuel constituents were also discovered in the area between the access 

roads to the east of Building A-824 during the Supplemental RFI/RI performed by Brown and Root 

Environmental, Inc. (B&RE, 1998).  Additional investigation under the NAS Key West Underground 

Storage Tank (UST) program was recommended in the Supplemental RFI/RI because the contamination 

was determined not to be associated with activities conducted at SWMU 7.   

1.1.2 Geiger Key Hawk Missile Site G-01 

Geiger Key Hawk Missile Site G-01 is located in Section 27, Township 67 South, Range 26 East.  The 

site is located south of State Road S-941 (Old Boca Chica Road) on the southwest end of Geiger Key 
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(Figure 1-1). The site topography is level and the elevation of the site is less than 5 feet above mean sea 

level (msl).  The site is approximately one-quarter-mile from the Atlantic Ocean.  

Two aboveground storage tanks (ASTs) used to store diesel fuel for emergency generators were located 

at the Geiger Key Hawk Missile Site.  The tanks also reportedly stored jet propellant (JP-5) fuel on 

occasion.  The 2,000-gallon and 500-gallon tanks were closed in place on April 27, 1996.  The Closure 

Report indicated that the groundwater in the vicinity of the 2,000-gallon tank AST showed signs of 

petroleum hydrocarbon contamination and recommended that a Contamination Assessment be 

performed.  The Navy submitted a Closure Assessment Form to the Florida Department of Environmental 

Protection (FDEP) on June 17, 1996 (Blasland, Bouck, and Lee, Inc. [BBL], 2002).   

A site assessment was conducted by BBL and a Site Assessment Report (SAR) was submitted to FDEP 

in February 2002.  Petroleum contamination was identified during the site assessment in soil and 

groundwater extending from the 2,000-gallon AST to the north end of the study area (Figure 1-3).  The 

SAR concluded that the horizontal extent of contamination at the Geiger Key Hawk Missile Site G-01 was 

not fully defined.  MNA was recommended for the site, following the installation of additional monitoring 

wells (BBL, 2002).  For this reason, TtNUS will perform additional screening of soil and groundwater to 

determine the optimum locations for three additional monitoring wells.  FDEP approved the SAR on 

May 2, 2002, concurring with the recommendation to continue further field investigation to delineate the 

extent of the petroleum hydrocarbons (BBL, 2002).  A copy of this approval letter is included in 

Appendix A. 

1.1.3 Boca Chica Hawk Missile Site B-01 

Boca Chica Hawk Missile Site B-01 is located on the northern end of Boca Chica Key, in Section 19, 

Township 67 South, Range 26 East (Figure 1-1).  The site has been abandoned and no activities are 

conducted with the exception of a tower operated by the National Oceanic and Atmospheric 

Administration (NOAA) and an associated emergency generator with 1,000-gallon AST containing jet 

propellant fuel (JP-5), located approximately 250 feet from the study area.  The site layout is shown in 

Figure 1-4. 

A 2,000-gallon AST and a 500-gallon AST were removed from the site on April 14, 1996.  These tanks 

were used to store diesel fuel for the site�s emergency generators.  They may have also been used to 

store JP-5 fuel on occasion.  The Closure Report indicated that the soil and groundwater in the vicinity of 

the 2,000-gallon AST exhibited signs of petroleum contamination, and recommended that a 
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Contamination Assessment be performed.  The Navy submitted a Closure Assessment Form to FDEP on 

June 17, 1996 (BBL, 2002).  

A site assessment was conducted by BBL and a SAR was submitted to FDEP in February 2002.  

Concentrations of contaminants of concern (COCs) in soil were below soil cleanup target levels (SCTLs), 

and organic vapor analyzer (OVA) readings did not exceed 10 parts per million (ppm).  Polynuclear 

aromatic hydrocarbons (PAHs) were detected above Groundwater Cleanup Target Levels (GCTLs) in 

groundwater from the Boca Chica Hawk Missile Site B-01.  However, no other Kerosene Analytical Group 

(KAG) constituents were detected above GCTLs.  BBL recommended that MNA take place at the site at 

two monitoring wells for one to two years and that groundwater from the site be analyzed for PAHs only 

(BBL, 2002).  FDEP approved the SAR and issued a Natural Attenuation Monitoring Plan Approval Order 

on May 3, 2002.  A copy of FDEP�s approval order is included in Appendix A 

1.2 SCOPE OF WORK 

1.2.1 Site Assessment at Site A-824 

Soil and groundwater sampling will be conducted at Site A-824 to determine if soil and groundwater at the 

site have been contaminated by a fuel spill to the east of road that runs adjacent to Building A-824.  All 

site assessment activities will be performed in a manner that minimizes any potential impact to the 

sensitive ecological habitat that is present at this site.  The Lower Keys Marsh Rabbit has been observed 

at Site A-824 and no human activities will be allowed within this sensitive habitat.  TtNUS will clear all field 

activities with the NAS Key West Natural Resource Manager prior to initiating any work.  The locations for 

soil borings and monitoring wells proposed in this plan are believed to be outside of the sensitive habitat.  

If during the execution of field activities, a proposed sampling location is found to be within (or too close 

to) the habitat, TtNUS personnel will consult with the NAS Key West Natural Resource Manager and 

select an alternate location that is as close as possible to the planned location. 

The planned soil assessment consists of three soil sample locations as shown on Figure 1-2.  The soil 

borings will be advanced to the water table, which is an assumed depth of five feet below land surface 

(bls).  Soil samples collected from the vadose zone will be screened using an OVA.  An OVA reading 

greater than 50 ppm will be considered �excessively contaminated soil,� as defined in Chapter 62-770.200 

of the Florida Administrative Code (F.A.C.).  Fixed-base laboratory analyses, to include benzene, toluene, 

ethylbenzene, and total xylenes (collectively known as BTEX), methyl-tertiary butyl ether (MTBE), PAHs, 

and total recoverable petroleum hydrocarbons (TRPH), will be performed for each 2-foot vertical interval 

at all three soil sampling locations.  The laboratory analyses listed in Table 1-1 show the maximum 
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number of soil samples (18) that will be collected and analyzed by the fixed-based laboratory.  Fewer soil 

samples will be obtained if the water table is 4 feet or less bls. 

Upgradient, downgradient, side-gradient, and source area wells will be installed to delineate any 

groundwater contamination plume that may be present (see Figure 1-2).  All soil cuttings and 

development water produced during the monitoring well installation will be containerized and managed as 

investigation-derived waste (IDW).  Monitoring wells will be surveyed by a Florida-licensed surveyor 

following installation.  Groundwater samples will be collected from the four new wells at Site A-824 for 

laboratory analysis for the KAG, to include BTEX, MTBE, priority pollutant list (PPL) volatile organic 

halocarbons (VOHs), lead, ethylene dibromide (EDB), and TRPH.  Groundwater samples will also be 

collected from all the wells for field screening for dissolved oxygen, carbon dioxide, and ferrous iron, as 

well as laboratory analysis for nitrate, sulfate, and methane.  Two groundwater-sampling events will occur 

approximately 90 days apart prior to submittal of the SAR.  Table 1-1 summarizes groundwater samples 

and analyses for Site A-824.  Groundwater sampling activities, including quality assurance/quality control, 

and field documentation will be performed at each site following FDEP Standard Operating Procedures 

(SOPs) (FS2200 and FQ1000), and TtNUS�s Florida Regional Quality Assurance Program Manual 

(TtNUS, 2002).  Low-flow sampling techniques and gravity flow will be used at each of the sites for 

groundwater sample collection. 

The scope of the contamination assessment will also include a tidal influence study.  A minimum of three 

wells will be used to assess the degree to which tides influence water levels in the monitoring wells.  

Static water levels in the well will be measured at 15-minute intervals over a 48-hour period using an 

electronic data logger.  The study will be conducted as close as possible to a full moon to assess the 

maximum possible tidal effect. 

1.2.2 Supplemental Site Assessment at the Geiger Key Hawk Missile Site G-01 

A supplemental site assessment will be performed at Geiger Key Hawk Missile Site to further assess the 

horizontal extent of petroleum contamination at the site.  A preliminary DPT assessment will include 

approximately 45 soil borings at Geiger Key Hawk Missile Site G-01 (Figure 1-3).  The borings will be 

advanced into the water table to an estimated depth of four to five feet bls.  Soil samples collected from 

the vadose zone will be screened using an OVA.  An OVA reading greater than 50 ppm will be 

considered �excessively contaminated soil,� as defined in Chapter 62-770.200 of the F.A.C.  Laboratory 

analyses, to include BTEX, MTBE, PAHs, and TRPH, will be performed on three grab samples with high, 

medium and low OVA screening results for the site.  Table 1-2 summarizes planned fixed-based 

laboratory analytical analyses for the DPT investigation.  However, only one sample will be collected if the 
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field screening results indicate that contaminated soil is not present.  Groundwater screening samples will 

also be collected from each boring and analyzed using either an on-site mobile laboratory or fixed-based 

laboratory.  Analyses for the groundwater screening samples will include BTEX, MTBE, and PAHs.  The 

groundwater screening data will be used to determine the optimum location and number of permanent 

monitoring wells. 

TtNUS plans to install three shallow monitoring wells (12 feet deep) at the Geiger Key Hawk Missile Site 

G-01, as recommended in the SAR (BBL, 2002).  Proposed monitoring well locations, based on 

recommendations in the SAR, are shown in Figure 1-3.  However, if soil and groundwater screening 

results indicate more suitable areas, monitoring wells may be installed in alternate locations.  Additional 

shallow or deep monitoring wells will be installed as needed.  All soil cuttings and development water 

produced during the DPT investigation and monitoring well installation will be containerized and managed 

as IDW.  Monitoring wells will be surveyed by a Florida-licensed surveyor following installation. 

Samples will be collected from the three new monitoring wells and three existing monitoring wells (G01-

MW-04, -05, and -06) at Geiger Key Hawk Missile Site G-01 and analyzed at a fixed-base laboratory for 

the KAG.  Groundwater samples will also be collected from the wells for field screening for dissolved 

oxygen, carbon dioxide, and ferrous iron, as well as laboratory analysis for nitrate, sulfate, and methane.  

Three monitoring wells closest to the existing building will also be analyzed for Used Oil Group 

constituents, which include arsenic, cadmium, chromium, lead, and any non-priority pollutant organics 

with gas chromatograph (GC)/mass spectrometer (MS) peaks greater than 10 micrograms per liter (µg/L).  

Fixed-based laboratory analyses planned for the Geiger Key Hawk Missile Site G-01 are summarized in 

Table 1-2. Two groundwater-sampling events will occur approximately 90 days apart prior to submittal of 

the SAR.  Groundwater sampling activities, including quality assurance/quality control, and field 

documentation will be performed at each site following FDEP SOPs (FS2200 and FQ1000), and TtNUS�s 

Florida Regional Quality Assurance Program Manual (TtNUS, 2002).  Low-flow sampling techniques and 

gravity flow will be used at each of the sites for groundwater sample collection. 

The scope of the supplemental site assessment will also include a tidal influence study.  Three shallow 

wells at Geiger Key Hawk Missile Site G-01 will be used to determine if tides affect water levels in 

monitoring wells.  Static water levels in the well will be measured at 15-minute intervals over a 48-hour 

period using an electronic data logger.  The study will be conducted as close as possible to a full moon to 

assess the maximum possible tidal effect. 
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1.2.3 Monitored Natural Attenuation for Hawk Missile Site B-01 

Field activities at the Hawk Missile Site B-01 will include quarterly water level measurements followed by 

collection of groundwater samples from two monitoring wells, B01-MW-01 and B01-MW-03, for PAH 

analysis. The fixed-based laboratory analyses planned for the site are summarized in Table 1-3.  

Groundwater sampling activities, including quality assurance/quality control, and field documentation will 

be performed at each site following FDEP SOPs (FS2200 and FQ1000), and TtNUS�s Florida Regional 

Quality Assurance Program Manual (TtNUS, 2002).  Low-flow sampling techniques and pump and 

vacuum trap method will be used at each of the site for groundwater sample collection. 

1.3 SAMPLE IDENTIFICATION 

Base and Site Designations 

The base designation for Naval Air Station Key West is KW.  The site designation for Site A-824 is A824.  

The site designation for Hawk Missile Site G-01 is G01.  The site designation for Hawk Missile Site B-01 

is B01.   

Groundwater Sample Identification 

A sample tracking number will consist of a five- to six-segment, alphanumeric code that identifies the Site 

number, location, depth, month and year of sample event, and the Quality Control (QC) designation.  The 

depth and QC designations will only be used if applicable.  Any other pertinent information regarding 

sample identification will be recorded in the field logbook. 

The alphanumeric coding to be used in the sample system and examples of possible sample identification 

numbers follow: 

ANNN - Site Number 

AANN - Location 

NN - Depth (if applicable) 

NNNN - Month and Year 

AAA - QC Designation (if applicable) 

Character Type: 
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A = Alpha 

N = Numeric 

Location: 

GS = Groundwater Screening  

MW = Monitoring Well   

SB = Soil Boring    

 

Example 1:  A soil sample collected from soil boring SB1 at Site A-824 a depth of 0-2 feet, during the 

November 2003 sampling event would be called A824SB-01-02-1103.  The groundwater sample 

collected from monitoring well MW1 at Site A-824 during the February 2004 sampling event would be 

called A824MW-01-0204.   

Example 2:  The fixed base analytical groundwater sample, matrix spike (MS), and matrix spike duplicate 

(MSD) collected from monitoring well MW01 at Site A-824 during the November 2003 sampling event 

would be called A824MW-01-1103, A824MW-01-1103MS, A824MW-01-1103MSD. 

Trip, rinsate, and field blanks will be identified by base designation, type of blank, and the date of 

collection.  For example, the fixed base analytical trip blank collected on November 4, 2003 would be 

called KWTB110403. 

1.3.1 IDW Handling 

Development water, purge water, and decontamination water will be managed as investigation-derived 

waste (IDW) and containerized in Department of Transportation (DOT) approved 55-gallon drums.  All 

drums will be labeled, at a minimum, with the following:  contents, date, source and NAS Key West 

generator number (FL 6170022952).  All IDW will be handled in accordance with the United States 

Environmental Protection Agency (EPA) guidance document �Management of Investigation-Derived 

Wastes During Site Inspections� (EPA, 1991).   

Following receipt of initial groundwater sample results for each site, TtNUS personnel will dispose of IDW.  

Additional groundwater sampling events may not require containerization of IDW if initial sample results 

indicate that the groundwater is nonhazardous waste.  In this case, groundwater will be returned to 

ground in the immediate area of the monitoring well that produced it. 

AIK-03-0306 1-7 CTO 0318 



 Rev. 1 
11/19/03 

1.3.2 QC Samples 

QC samples will be collected as specified in the FDEP SOP FQ1000 � Field Quality Control 

Requirements (FDEP, 2001).  A trip blank will be included in all shipments containing samples for volatile 

analysis.  MS/MSD samples will be collected at the rate of one per 20 samples per matrix.  Equipment 

blanks and field blanks will also be collected at a minimum of 5% of each reported test result/matrix 

combination.  Duplicate samples will be collected at a rate of one per 10 samples per matrix. 

1.4 REPORTING 

1.4.1 Site Assessment Report for Site A-824 

Results from this investigation will be reported in the SAR.  The report will identify the horizontal and 

vertical extent of contamination and any free product based on sample results.  The report will also 

include confirmation of the contaminant source and geologic and hydrologic conditions at the site that 

may affect contaminant transport, the rate and direction of groundwater flow, classification of aquifers 

beneath the site, location of confining beds, if any, beneath the contamination zone, and location of 

closest potable water wells, if any, and potential to contaminate these wells.  Results from the tidal 

influence study performed at the site will also be presented in the SAR.  The SAR will recommend an 

appropriate remedy for the site based on the investigation results.  For example, if MNA is the selected 

remedy for the site, the SAR will include detailed recommendations such as the number of wells to be 

sampled, analyses scoped for the samples, and frequency of sampling events.  The SAR will be 

submitted in draft and final form to the Navy.  After the state�s review of the final SAR, TtNUS will prepare 

an addendum (if necessary) to incorporate any comments received. 

1.4.2 Supplemental Site Assessment Report for Hawk Missile Site G-01 

Results from this investigation will be reported in the Supplemental SAR.  The SAR prepared for the site 

(BBL, 2002) will be referenced, as needed, and results of this supplemental investigation will be provided 

to complete the delineation of the petroleum hydrocarbon plume.  Results from the tidal influence study 

performed at the site will also be presented in the supplemental SAR.  The Supplemental SAR will 

recommend an appropriate remedy for the site based on the investigation results.  For example, if MNA is 

the selected remedy for the site, the Supplemental SAR will include detailed recommendations such as 

the number of wells to be sampled, analyses scoped for the samples, and frequency of sampling events.  

The SAR will recommend an appropriate remedy for the site based on results of the investigation and will 

be submitted in draft and final form to the Navy.   
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1.4.3 Monitored Natural Attenuation for Hawk Missile Site B-01 

Results from the MNA events will be presented in separate MNA reports submitted to the Navy and the 

FDEP on a quarterly basis.  The reports will include a summary of work performed, sampling results, and 

recommendations.  The first three quarterly reports will be prepared in final form only.  An annual report 

will be produced at the completion of four quarterly events presenting contaminant trends and 

recommendations for future monitoring, if required.  The annual report will be prepared in draft and final 

forms. 
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TABLE 1-1 
 

PARAMETER GROUPS AND MEDIA OF INTEREST  
FOR FIXED-BASED LABORATORY ANALYSIS 

SITE A-824 CONTAMINATION ASSESSMENT PLAN 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 

Parameter Soil Groundwater 
DPT INVESTIGATION 
BTEX, MTBE 18 0 
PAH 18 0 
TRPH 18 0 
GROUNDWATER SAMPLING EVENT 1 
PPL VOHs  0 9 
BTEX, MTBE 0 9 
PAH 0 9 
EDB 0 9 
TRPH 0 9 
Lead 0 9 
Nitrate 0 9 
Sulfate 0 9 
Methane 0 9 
GROUNDWATER SAMPLING EVENT 2 
PPL VOHs  0 9 
BTEX, MTBE 0 9 
PAH 0 9 
EDB 0 9 
TRPH 0 9 
Lead 0 9 
Nitrate 0 9 
Sulfate 0 9 
Methane 0 9 

BTEX, MTBE, and PPL VOH � Method SW-846 5030B/8260B 
PAH � Method SW-846 8270C, 8310, or 8270C SIM 
EDB � Method EPA 504.1 
TRPH � Method FL-PRO 
Lead � Method SW-846 6010B 
Nitrate and sulfate � Method EPA 300 or SW-846 9506 
Methane - RSK SOPs 147 and 175 
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TABLE 1-2 
 

PARAMETER GROUPS AND MEDIA OF INTEREST  
FOR FIXED-BASED LABORATORY ANALYSIS 

GEIGER KEY HAWK MISSILE SITE G-01 CONTAMINATION ASSESSMENT PLAN 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 

Parameter Soil Groundwater 
DPT INVESTIGATION 
BTEX, MTBE 3 0 
PAH 3 0 
TRPH 3 0 
GROUNDWATER SAMPLING EVENT 1 
PPL VOHs  0 6 
BTEX, MTBE 0 6 
PAH 0 6 
EDB 0 6 
TRPH 0 6 
Lead 0 6 
Arsenic, Cadmium, Chromium 0 3 
Non-PPL Organics (with peaks >10 µg/L) 0 3 
Nitrate 0 6 
Sulfate 0 6 
Methane 0 6 
GROUNDWATER SAMPLING EVENT 2 
PPL VOHs  0 6 
BTEX, MTBE 0 6 
PAH 0 6 
EDB 0 6 
TRPH 0 6 
Lead 0 6 
Arsenic, Cadmium, Chromium 0 3 
Non-PPL Organics (with peaks >10 µg/L) 0 3 
Nitrate 0 6 
Sulfate 0 6 
Methane 0 6 

BTEX, MTBE, and PPL VOH � Method SW-846 8260B 
PAH � Method SW-846 8270C, 8310, or 8270C SIM 
EDB � Method EPA 504.1 
TRPH � Method FL-PRO 
Lead,  Arsenic, Cadmium, Chromium � Method SW-846 6010B 
Non-PPL Organics � Methods SW-846 8260B and 8270C 
Nitrate and sulfate � Method EPA 300 or SW-846 9506 
Methane - RSK SOPs 147 and 175 
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TABLE 1-3 
 

PARAMETER GROUPS AND MEDIA OF INTEREST  
FOR FIXED-BASED LABORATORY ANALYSIS 

BOCA CHICA HAWK MISSILE SITE B-01 MNA SAMPLING PLAN 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 

Parameter Groundwater 
QUARTERLY EVENT 1  
PAH 2 
QUARTERLY EVENT 2  
PAH 2 
QUARTERLY EVENT 3  
PAH 2 
QUARTERLY EVENT 4  
PAH 2 

PAH � Method SW-846 8270C, 8310, or 8270C SIM  
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